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Ill spite of t&e soB|>reii«asi¥e woirJc oa t'lie otiemlsal aad 
pliyslsisgleai p-rcipertlft-s ©f l^lis soiissaesilifiriaes and thslr 
daritatlvesj tlae fo^r Sfiir'tioii aigsrs liirfs bsss irery laicti 
iioociae-areiise ef tlie tetrosus in liat.aral 
cliffiasil'i prurparmtleii^ It is 
tlm l.g©l£ ef facts irlilsli iilghl. direst tli® interest i>f •cliemists 
,• fse lairestigatisii reportsd iE tliis tliesiB 
- . . . i , . , i ' r .11, ill 
to semi eztfiiit •feiila gaB isi (sbmiiml :lsioiil,e-clg© aii-ci or ciir©o.tiag 
atteatioH. t-o s pateiitiallf iiapO'rtaat claas of eesag-s'iisdsi, 
fh© atmf reported la tliis tlissis aeiicieriia, i-ejry*t!jros« 
, <  ^  .  n  o f  t i l ©  f c i i i r  p o s s l l i e  a M o - t e t r o s e s . ^ . ,  ,  r j z -  •  • •  
tetreses ar© sailed •i.-erftlirose sm. 1« aatl 4"^tAire&se^. fhsir 
relatlofls!iips are sfcaws^ lay fel3§ foiieiftag fijjisalsef 
/ 
^3' 
I 
HOCII 
1 
Hooa 
j'ii— 
•• 
l-sr,5 
litm 
III— 
fivi yi' 
HOOII 
...I ll,"! 
'kii£'X 
I tkros© 
ii 
l^-tkreOBS 
fi§|S 
i' ' ' 
HG 
ii 
d-"t;.|:ireose-
SB fire a vary similsfi? group-. Timf t 
. ^ ; in • - ' 
lifir^-giiss mi oaf baa ates 4**'' sof iim tstrQse,. 
f&e |>S45se@sios of tliFee iasy.sEiiS'ti?isal tenters sails fexe 
tiie formtieii of tli© follo'wlag, iM?>t.liyl.t9t3?oseSa 
i-aral)ia©~ 
jsetlaylos© 
li .OH 
\3— 
flOOH 
aacfi 
HG— 
ims 
ft 
•0 I 
Hoaa 
HC 
l-I'ltJS-
lliStliflOSS 
a 
t«riso-> 
issttiflsse 
/ 
bqIE 
I 
I 
"-as 
iiii 51 
il 
jil 
Jh i!^  
110-
/©l 
H£ 
1 1'^ t.S' 
l^jcyloisettiylasa > 
SiBo© ttiB typlsal iragar reiistleas •clepsM •upsii tli© 
arraiig*»i©Bt of ths eldalifte asd li|fdr0xyi f:jr0iipsj. m;f I'eastieii 
report©;;! for oaa of tlis tetroses or la&t'hyltetroses weiilti ba 
slicBOi citli ©ci'iiaJ. by all c>i-
sarbaa etoiiss i,ti sugi 
isg fTas tlia sla«liycie ei 
Tlie tetroses were prepa-rcid for tlie first tliss ci'tiriiif t!ie 
iiist aoaa4a of tlae- aincteeHtli saiittirfTh® mf#st liipcirtaat 
restiits were ottalseti sy rl»oii&T^ :Plsoli©r , Cl) 
prapare4 •'Slia srigiasi -fcetrose laixtiires by 03cldiS6lag tlis 
alcidiiolj, eryttiritol.^ xtis s-aga? 1 ^ « 
%'tm p"S|Mratioa of erfthrosesoae^ ssM. fS^S) aii3. Kuft {4, S) 
need tiieir faaa»' 
ayallabi# psatoses 10 olitsla seTsrsl sf tlie fcHii- sarlseia ©ugafs. 
.lifter tie ooiiiietloii sf tli© Imresti gat ions 'by tlie -fciirsie 
liiieiiitsts iioiitisfied, oaly oas notewortliy -t ^ 2."' « 
' : : . J-. 7k f,. - .£ , 1- ^ . 
aci tli6 aald aiaiaas of 
ss¥erei jieateuls ©aids witli. so-diiiai iiyfoslilorit© ^ yrscliisisg 
tlaersbf ama).i 
the lasl . > . 1 , " . - ' ^ ' ill 
' . • „ . . - t ' \ \' " la the 
tetr0se3» 
file . . - ^ . ' ' - - . - ^ • • • > ; ^ . 
reasons® ]:>!•» - ) , . , , . • ai-'cmsecl Ko^csiystt^s 
iat&mst ill tiie tfitreses fceciaase of !iia desire to mse t&eis, as 
ioat€Ji'lEl fer iii'fsss'fciiiatioas on tliB allCEliiis o;xicl-aiti«3fi isf 
^ . preducrts of oxiciatloji of 
^ ill srdsr 
to mterrnlmi It . ; . , • - - > . ' ... i ,  
fr<wa the lisso&e ot sariisa atom 1 irltli tiia forsattsa tliorssj 
of t&© related peiitssas* Iii order t© & 1 ^ a 
ismpflf of }3-iir« •tjaffctse was desired.-.. 
. . ; . ill ttcsterstiiiisg' 
asieea.Iar •:/'•:«'•?' , < . - . , ffe® aiao-'trissss, 
is6j all' - - . - > ' . ' . „ 'itm 
Mi six . . ' - > . . . I « 
J .DeiilO'fea f'rjuai 
tli© tetrosiis to b© approsiisiteiy sMSiismolecsBlar^. 
las pci.»s©ss grofertlas waiob laatce tlim of 
ftiatiaiasatsl tirfecircist® largest posKilile ring sti^mtxo'm 
i® the ,fi¥« iieialjereci fiiraiioss rlag*, The. ftn^aacise .ai.xgars af-@ 
iiotefi fsr their great TQ&tstl'witf^ fissse j>0ss«'s.s,iiig laa 
luiprstsated alielijci© itrouii will recliies FeMiiig^'s solati&ij 
sitlieiit li-satlae in i-t ts the boiling r#0iilifed for a 
p©slti?s reaotisa iiitli tm pjrsasoses I six ii02i"b@rei3 rlagsK 
fli.6 fi¥e lasiiber®® rinc smi&& tcj exist in Sialiitl0ii. with, %'im 
riEg~aM@lJf*ie ec|iiilibrim slilftei saeli. iaore ts tli© a.l?lsliF<is 
' . ' .f- ' " . ^ Ttm 
piTttiieuss gtwe a. .itegatiwe Soiilff^-s test wliereaa tiie fiiraiissss 
I .. ^ 
'UytlTs.zoxmB i& also & ^ , ./> i©r ifl,a|| 
fom (11)» 'I3m3 |jro:|jerties siaafcisfiea fs-r tli<3 fttra.a.C3se ring 
.have siiseovered bf a suiidF csf sugar cisriifatives 
hi wtilcli tii& rltitf naa act slilfu. flie jraperties «iiMi to tli© 
fiir&iiese r:Lag Iti tlie fi^ee sugars oes imlf 'be stuaieS by tliei 
use s.f tae tjetraises as thej eaa not assicae a jsyrisiiiose 
struettii?® ® 
• - Til til 
easstlos lias t)e#ii raiseil saiif tiisss b- . % -1 , • - ,. i, ., ; l 
iievsr baeii 6l3i«3 to aiissar It teeause tlie atieiaiet .tias as j/ef 
failsd ts'protn^© & par® easily aeoesslM® tetrsse* It Is 
'kim'm. tii&t fiiasts' sloes r«i% feriaefit tstromB^. la tliis froisrtf 
ttisy are like, lili© peatoses. Do B&ejr aXse reseiabXs %h» peii*tas.©s 
lij lisiiiig aua-sefeali??'''SbSit Is. tm% miw feiowa nor will 
l-t; '« i.. fiBtll ti./jtaiilaateS tetroses aaa su preiiarssi auS. 
testsd. 
iiBisiciiis qg mmMmm 
1!t» aiBfcliOfis for tlia preparatioa of erftlirsse oiaii ti-ci 
di*i£le£i Ints two groiips ciepcndlite cm •aliet&ijr •oytisally a.citlve 
€»r fO'i*Ei.s are prodiiaed,» 
flis optieallf iassSt'?© lia» 1:>e®a prsipareci Ijj 
the ooadsasisi-ticiii of glysol alcleliysis in tlxs pruaeaae of ailsaj.! 
* - . / " s' ' ' . -< ' . J ..j< a 
peesibls meslisiileai of cairoobydratje foniMtlsa ia sat tire but it 
fieidBci a laixtux-'S sf jprodiicts wtisli yms. iiasmltalsl© 
erytiirit©!,. Ms bees oxidisseci to a,l«-erftii?sse by aitris asid 
il}, lajdrOsgiiJC peroxida iltli fsrri® aeetata as a 'Cetaiyst 
eiosiicslio qiiiaoss CIS)# lirGiiiiis am noiiiia, earboaats I IS), 
iiluii salt© Ciflj ana elestrolytlcially flBK 
fliesa prfiparatio:, > . ^ _ ylcrMs 
aad of ia,s©,paral)ie isi35:tares® 
file ore tii3ally tire aot 
©itlieB: i}y a degradation macitisa frost tlie related •ysalmseii^ 
arabiaos© or rifeos-sj. 
ylyeisfo-se* . > 
iiEgraetiiial an eseoujit Gf tlia great aiffioiilty is obtaiiiiiig 
t.lie astlir© stfirti.iig:. aeterial wliisli eaa o.al,y be prepared toy 
a loEg series of •medians treasforiiiatlsias® Riooss oecmrs is 
iifetiirai prsiaats ie only a ¥ery extent* . . j -
oil tbe eoiitrary* is fcmiici a'buficiaritly as tiae polysaeoligrias,. 
arabaiij, tsmn wlilcili •la€j fres sugar is sbtiaiaed by iijcirolfsis 
wltli dil»rte sulfwlci aalcl^ ;P1aig ocis.figaration of ilia naturally 
oesiirlag' form iis tliat of tlie l-arabiaose^ Heserifcly 'Ci treat ions 
f'Oi- tliCJ jirftparatlJiii sif d-arabinoiiQ from ts© easily -available 
asa alieetg i^glsicose lia¥e b«©2 :piijDlisli<9£l Clf|* fills aimouaes-
Mitit iaakes folsii tise l.-araljliiase aii(i the d-erabiaosa oiiitis 
aassily a^oesslbls# i- - • . , ^ ^ ^ y . ' >.! 
OSS were kiiowa* flierefors, l-arabiaos® was ahmmi as tlie 
spariitisii of i-srytlirose^ 
file first cis-graclatioii os, l-arsbiaose was reportsi la 189S 
by fotiX (3)^ 'Stm preliiainccry steps soasisteil of tli© irespsiratlc 
of 1-arabiaosB oxim liy fiie asticiii csf hya.r©x|-laiai.Qs oa 
arabisose aacl fchoa this aestylafioa of the oailas by aeetis 
ajiMyai'ids aiit sodiiiia eoetat© shMh ylcMea the tetraaoetjl 
araboEciiiitrilB ® fiie nlfrile was treated witli silver oacids aafi 
one or tKi drops of feiatosia solutiss* !lSie result lag produst^ 
triaeetyl larjrtiirose, isas - . ' , 
sa atteiaytiay fa iijr^iroljse il t!ie re&atlon prosaefscl 
so ' ' . " ' 
of the tme l-erytiirofc® fey ttiiat BSjthofl was abaiidon.ed«. fh© 
J by laaans of siliror ssxids. arici a lapg:© 
Qii&atity of aiaiaDiiie. was coawortscl iiits l-eryfi:u'ose cli&oetaMisi, 
ffis yrociuet was shtfiia&ci la fs psr osat yield oasccl oa ffie 
original israbi-aoscu flie i-erytfrose .aiaset8J^2l,d, was sapoiiiflafi 
toy la-Jiias of a I lute sulftirie ssld. 
:fC5l;atiE}a 
a.ai9iil.aiJisa. fo? 'Htm tte or® tie ally pessibls fiiaoiiiit of ©rythros® 
fflraii fte osazsiiss cif erytiifose was pmpered is gCi per 
aeiit yieMs^- " • , - ' -• _ . : • •« , 
sulfabtig and wsm£Mi.im as^rtats mrrs riSit mmmBstiiX is produeiag 
a prsciiKit triat would cii'jrstallizs. 
In ISOl reporfcei tlis rssslt© of tim: .apfiiost icm 
"i: „ ' > J - t,l2# ttegraAasioa ef l-ai?abinoae,, His 
siippijiT of arabiiiosa was abtaiiiot frcis eiiarrj giia^. 'I:!!© metsioS 
cioiiaisted of tti© oxidiitieji sf araoiaose to sraljoal© aelci by 
saiiiis of ei"'. s fliei aei . iiidlatsci an its €9-aici'ii:ii salts 
Tlis salt was oxisizsci fej s aestate 
as a eataijst tia yi©M an erytiross soxitaiiilag fiolufcioa fr^cm 
sliiali l-erytiirose saparafee-cl. on tlis 
.£«2di'bioa of &eiis£y'lpbeii|-ilifaraEiii©® ? - < 
fills-
preparstioa saoired ttn upw.sra latttarotatiea'with a:a siialllbriiis 
•faitie ef +31 Tiie slriig souid imt erystallisad evaii Ijy 
iryiEg s¥er piiospiiC'i'iis pesuoxitie or ©Golisf; ultla iitiald air, 
t . r 
ciegraciatl0a %q tiae sugars®, fills sa&tfiofl was based cm ilie astiss 
of soclliiia iiyijoeliisrite tjii 
l-Hrabiiioss was aBoa,g t'm sugars clegredea. l«.^tra:i5oriia aciid 
atlatd was prspar«fci frota ealsitsi &ral»aate efter prsaipitatlfig 
fciie calciiiE wltii oxaiie eeli:i» fii.e aalci ^pms i < ,' • i 
sociiiua iij-posiilcirite® tea the 
staadliig for oae-half cf a year® 'Hia rcitatlsci 1.5iifls>ais.teiy 
after liiijsolifiiiii w&a ssero aa^d tli# eqvilllsTiMSi was rsaeliet at 
^ The 1 ' • , . / 
pure bat ii© s^itiefaetsry laetli&a for liSfcl.Toli'silii.e it to yi«l<i a 
purs prediiet - ss yat wesia clewispet. 
fllti SiSSt 
reported ia ISSt by Jlsulofsn srA Ssiva If), ^sfsd tiiS' 
satlioi ef Zsfsgiea. 'stilali, was fe&se4 upsa tlis actioa of sciQiu® 
listiiflate #11 tii«• seetflated aitrlle* A. yioM of M i>6r esat 
3f ; . . I ' i »• f ^ . •• ' 
%im SQluilmi obteilaed® 
A piiriir prodyjst 'ifss sesiifea by 
t ' r ^ •- . ..'I ^ ^ , * ' jlelei 
ifss IS per iJwiil; wiilQli w&n likawise cal«iila.t«a tVQm th& 
•mmming jytrnwr of tb® soimld'ii^ TM ^ s . '%•,« 
ill oalf axtreasij easall g^'aaritttieis^ § grass sf tetra-
aeetfi araijaiiciaitriie oalf O'^OS graias sf srjthi'osazaiis was^ 
olstaiaacl^ imisii Icsa fefnan lifid besii ©xp-scitscl 'froa %,b,e leeiuelag 
lis ssoxii-ad results siadlaj" ts 
ti i c s a  I  ,  •  > r  i - e r a Q l a o s s ^  H t i f f  f 4 i  
•Segfaiatiieii of ci.«arabiii.ose as if«ll as l»arabi:n©s3 
It eaxi 'bs seen frosi tills reilsw tliat as soiiirtiisiaiit 
. .' 'i. .r ' • . t , ' 
©ryt)irs»e. This statfaasiit lljsowise appiiciiS fisr tlie prspeiPatloB 
<  .  .  I ' - 5  <  •  •  .  ,  • :  . . '  . 1 ,  
l a  1  . .  r .  -  ^ t  ^  I  .  >  ,  ,  ^  ^  .  1  ,  
itsed^ it was deeiS^fd t# i ^ f < j , 
*Rohst% iiootett rsportsa so tSis 19S4 fail laeetiiig of tlag 
:ismTiQfm Glieaiaai 3o:sl»tj tbati i-tfefase ciia^ctiuiicl aeulcl. 
' J <• > ' • ' ^ ^ -i ' . ' ^ if' 
ttm sillmr /« , • - ..1 . j 
iiiid only a iitroiig stsliitioa of iissed. 
i j f  r s i m w i i i i s  s a r l i o a  & t m i  1  <  .  -  •  .  ^  
bj tlie fomatloii. of a Ijg msaturatecl a8rl¥e,ti¥© astii th&fi 
spiittlag tip: cloiifeie hma tfitii ozoae wass smsges'fe&d by siaila'f 
iioTk cjii cl€irl¥a-ti?e3 of gluao'se aiid xyicise, Ie 1920 FiE»lier» 
Bsripssim^ and |Eii Ji-crgcirfcisdj ^ - ' • - ^ 
tbj3 foi'iiie.tios 
frcsi it sjf triaeetfl d»aral3lass®«. Later Bergsieim and 
i T o - Q i i e i i t o e r g  ( 2 2 )  i i s e i l  c : . /  ^  
liiasetyi pssiiio-glttoal,, is -©riler to astermias tiiis pssiticm of 
til© doublcj tioiid^ Tlie »038i'l3llit|' of us.i:ag this |xrss©5lare for 
laciklag laasessible sugars witli a slicirtsr •sarbeii oiiaia was first 
used hf i^VeiMeaberg 110)^ iflio esufef'tei t-xylal islcj wiittt iias 
tfc ; as UiB tijm to bs orjstailiss d-tiirasss, flm sug^ess 
ifitii tills pr«:par8:tloa would seem to Jiastiff tlie latteiapi to 
prBparo ©.rftiirose bj s eisllar prseefitirs. 
TI» asfli^satioa -of tills sBtlmA ta tits cifigradatioa, -of 
l«®i*a'blacjse recmlres Ufa© foiXewlag steps®. 
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His l-arabiiM)se csaii he trmstorim^ iiit'O as'sts'brcsao 
s?afelii©38 lif ttm action sf lifdrc'brasia aei<l, in soatis iuilifdrid©., 
Asdtobreiso arabisose ia re dues i bi" ®B-aiis of sitie dust aiii 
asetie sre'biaai* fae aoetyl deri-rati-?e eaii 
Ij-t tifds-". , . s-t 'Sit iiytirexicie ts %lm frm cirafeinal itliisli 
is degraded to I~#rftiiros8. 'by tlie astioa of ssoa® ^ 
Mo- ^eat diffj xif was dneowitared ia tlie traasfonaalioia 
fros 1-aratiiaose to l«&ratoiaal* fhe yields pre'floiisilir raporte4 
fas) f©r 1? ^' >Xi. of' eseteferesis .araSilaos© into Siaoetfl. 
arabioiil laould dsilj be aufliaa-fced If e, sataiyst w-are use«l« 
ssrveci ia tliis sapacjitj? ¥#f"f iiBli {24)8 fits 
reaatieii ©f ssose »a a slaciiel iieotio aalci s-oiiitioia of fur® 
srjstalllaa ' ^ ' te : y 
flBidml i»srj'tlirt>iiaEoiis^ ttm osaasoae mm iiiiela laors 
•0 feimd 
. ^ < u / reci/acefi FelilJ 
tfe© 0o1q asil gfeire qiilckif a 
saolirtloii very stroaglj 
aaisjfaticm 
gi¥© CJII 1J il 'o. . . ^' .* - . 
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l"«drafilBal 4-fs'myl l-arFtln-^ss® 
*Kg att8i2ist If as &Me ts Isoiat© .aiii" cjzsiilie, Tlis reaetlss wes 
s&rried out in glasial aoistls a®is aoi tills solUBnt 
faeilitates tfce "hydrsljBis of '%im aasciiicle. 
<  ^  - f  • ,  '  I  , 1 -  '  o a r l i o i i  
or fsrialo mW,^ nXX of tbe pre-iri<iiis iwm&lx&ittm 
had •lisecl this reasstloti seeiasd li# se ©f'iiie spiiiios tliat * 
reasliiso prisoeiaisd aseortiiig to tliig B 
%Q ImlBAst %tm trlmBtjl 
waluB bttt k|rci]?o|.yi©i tJaeir preparation tf rafliixisg ¥itSii 0^05 M 
tifarpsbiCiriis seiii* "Ulas fro4aQ.t uf liftrolysis. was 
'bf tfee prep&ratisB. tiieii sf tlM? aral»is©s€ .&eiazFli>lieafllifara5seii« 
and of tlie afs'biiiase p-bromo:i>lismyicjsascja». fteia# dfariifatiiss 
proved that ^arafeiaosd liacl laesii ferascl aad tliat tli© cloubls boaS 
tlserafor© is -fell© triiaseti'l . oa atssaj 1 
aacl 2 l>at tlsif ciis mt glw& a ay ain© as to iftia:b tt&cl. iMiecims of 
itmfmn atosa 1 of th© sriasetjl giuaial» fiie iairostigatsrs aa<ie 
m BtaAmmnts m ts lisw ttm egoji© r@aaties jiroosaiisci birt from 
tlieir ffiisjifcioiiiiig tijat s triaaetyl aifafeiass© liaci eeeii forisut it 
seeia# logi^el to seweliMs tliat -tiMif consifterecl the terailsal 
•earbQ-ii 
F, Hielieei C2S) ia pro^iag tlis s'S=riiiai«,re of aigito3cc»sfi 
used as c3IM? step t:fci& osoiie splitt Jjig t>ie uasattiratsa 
diaoetyl d igltozo^sea* Tii€J slritp rssiaiiiiag vbm deaiigaats-cl as 
difieotfl 4- ' ' ; • .. ^ > 
s (21) said tlias tfes o.ii.w».i» 
glasai fisMed « trlfi&etyl. &rabiiicifl.s 
fiasetyl 
ettjuaip't 
" Ms 
mo ligtrii wiiB east iisoti tiie .tiisciiiaaisii af tlie reaatioa iittli ciBcise. 
Cl 1,1^130'SJfX Ol" li XIIO lilltX X'''f^O|vi^ 
«^"3tylal ef is. STystalliae d^-ttirsese stseiasd to iii^etitroirerttliy 
prowe tliat tb© reiaeticai , ' ^ , 
fills a¥l4esci«j. l3.oiie¥S3Pj is siiiestioitsfctl© ia tlie fa0e &f tiie 
r€ii?©rt;s of \ i s ^ ^ ^ i. i / « 
and "SQhl^B flmss airups gave rotatisaa thAt iiffgriiii 
fr^c«s Freiifi^iatsiji'ii*s frispar&tloii acrt oiiij ia, jasgiii'tiid© 'but also 
la sigii.® liostorfeij was sifai?© ©f tiis rotation pa,biisliecl hy 
FmmAe&bi»rg sad lie tMrefer® ©lisslcsfi his rotatioas tarsfailj* 
It tliau seaiiaS e^icleai ttiat 'Freiicieaiierg eitlmr iiiisr^aS tlie 
slga of tli© f&tatiott e? hlg pycidiiet sr tlie rotetiss was 
tliat of a diff«;r©iit 
. I t  • , ,  • . » > ' , .  ^  . M , ,  o f  Q m r n  t s  
sfiit fiosASls 'boacia iii sugar d©riva,tif: _ > ' , j 
fi'fidfiatse f©r tlia reaetioii proati©diai5 aGOsrdisi?: t© s^ciiMt iciri 
If tlii& rtaotiiis was ©•srrectlj partrafus 'lij eqiietisa 
tfci@re lo^ild 158 ffiriifstl in aclfllltioii to isrftiirose eittisr ssr'ljoa 
, ~ ^', % . ) J ' ., i •• • , , if 
tli© fsrEiyl grouf jfesaltliig frcHs. till© iayaTolfsis of tile ososlci© 
was oxidissjil fbj cg>S',a*:i I'l? Iijciregsn. peroxicl® iffeieli was 
i  '  .  •  t ' . '  "  .  I . '  
3f 'liie Jmsirkami OlMJaieai tiut liair© tml yet 'lisiaa 
piiSillslis4^ 
I t ,  i f  
' ' V- s 11^ It 
ajt© aoaditisES were taiiiffestud-,,. 
|j® Q'SlAlkSMd. 'to SliX&S-ll iiiCliUJi.Cl0 SfiSlilS'il 
liS pos.allal©;^ liQwever^ so tree®, ©f oerisoa dioslcie was famai 
©itiier ia %'imi fsfcraiui of gas passing tiiroijgti. tlie raaotloia 
v., :. t . f or ia tlie gas gi¥sa off drnfiiig. 
tlm o'soa: 
'J'. *'•' ^ . .J j:,'. • .i. «! I sstioa. of ptieB^jrl-
lifclramiiiij en tlia ©rytlirc»ss strsp fre^aret fro® air-abiiiiii s&cawei 
eeasliisiiriflj liiat smm. free srirtiai-ose iia,<i 'beua foi'SMii, f|i® 
esasoms' foraiatiaB "toolc pisss la clilttte acid aolstloii emM 
wittoiili lieatiag ss tliat aiQr fofiiyl gyosip pmsiMtl; womM sst 
iis'ft been lifarQl:fm4.m Partiismor® tti.e rotatiea sf tlss 
^ , t ' , fafrlf If©!! yitli tlidse pre^loiislir 
r«tortg.ti fi»r :i»( . / ^ - v- • -
TiSLl I 
laltiai ' I' - „ r.. 
•».i4,S 
• 32, f 
-^•21.5 
•^30»5 
0 
4-04,6 
#11,5 
aoeteiMJ Estlifl 
gQ 
atlciii of tfee ariicLe 
ismir 0f I bm 
if Ijf aeseptitig 
II BB aseoitirtlag for as eppreeiab'ls aiasatit of tlis deipfaclatlDa 
4. ' As itas 'been immtiomid t-Msre was 
a.0 eiroliiticia cif earboa dlcisicis at aay stage ef tUia yeastlsii. 
/ , ' sf eraoiiial ¥sre 'ezonizcici fer tlies« tests 
ao tliat a large ¥alnt>5 pf ea,rbo-ii clioxia^' -leaM ae^Sf seea fossiet^ 
if 'lls.8 i"ea0ti03 preseefificl witli tlie 
. ateia* 
flMi oifii-aa GTfthrQm slraji sho^teci a wry great reastiylljj^ 
It Boiilii solor Immt&i&Miils Wmtmin. stilfuroms aciM a mirj 
Intemsi'fe mcl,, 
free of my eulsatittitiag group sslorecl tlis saae reagiast Duly 
"f©rj siciwly,^ 
Allcali itoiili . V = ' ^ 
ail liiteiisiTe yeliow solor® Tills tsfift lias l>a©a used to 
alffereailate befiieea aerlvatl¥«B tlias migiit oo^eiir eltiier «itii 
a free aliiettfds or wifeJi a ring strtAaturi} fB6|^ Pilosis deirtTatlfes 
. ' „ I ' ' ' - • i - s ' seiasitji'fe tp 
Tills ssiisitlf'ltF imites it i2ij3i|ftaibls ts dstsrittiaa tlisi 
isfetrsci tiis great iB«tabllitj of tiie prociiiet® fTsii witii t.be 
1158 ' , . . V , .  ^ . 
mTfttxrt 
liesaiis isaieiiiatfeif a d&ej? reel sol'sr® ISo pr'Ssluct eoiild 1;mi 
. ^ , . - , * v.. reasticm* Siiaiifii' 
.results itiapiibliafiissi] were obtained fey -sreMfteftbei'i; cm attSHipt-
iag ts fisetfl&te tlui fi^tlirsoss sirups prepsraci fr«a d*«3cylai„ 
Biis resulU a&ii 'tisj ooatifasfeed 'witli the suscsaaiafixl asetflatiag 
of tki-eom sirups prepcirsd. Py Buff's .fflstaecl C-fl'»>etostt 
uiiimfelissei) ^ 
If tliB enids ©rfttii'Sfse sirup wfsrs trestsci pliesigeaa 
f • < '• oarPoiiatfej 
desssiposet fliilclirig only a tarry saestaiios® 
xii«- saly reactions wMoli ffould yi^aM siijf q m r n t l t j  of' 
©oaiJouEd tiiat soiilci Im parifiefS at all -p : c;c.'c^ 
ar arystalliaiatJioii rs tlioss tii '. < ^ ^ -
a^: ..^1. Plicisa rsagents will list 
gi'fcsslfiie PfPrexjis but will also proiaot 
fliei-e were at iisast . . • ^ i- fpa 
criAcl© srp%iirsse , sisoliol aoataiaiiig 0^95 
eeat ljij'iir0elil0rl« acid, lifter AlsfilllisPlcia lii. a Pasitum ome 
' t ^ „ . . this 
, ^ , 1' • , _ ' .. / a instead 
Qt tPfcf isoiiglit. for laetlipl ery41irasid«» -fiie oilf part oP ftie 
alS0 eliiaiig© iP'^cta a 0olcirle3s to a yalj.eif llcmM. Pti<5 aistP' 
aGiv&eiit of tpe total iiiixaci, distiiisfcs wma iiiieli iiiglisr than 
tbat fw tiiB cirfstailliie deisoacjpttBtosiils altrim aacl aXsd iiiiMife 
iiigiier than for SKftliyl e:pjrtl:iroiSld€j» fii® high mlQB 
ites p:ro'fa£il?l|r thM'S t-o tli.e fail c#f 4";f0'riisyi ei'ylilirose ^  
It was not j&osBltile. tD obtain tiis siriipf prO'tiaai «io;is as tlw# 
onlf 8Cpart/§isri est ti»j sryatais frcm ttm oil tiiat ifa.3 
su«3®saful wais' tae a'bsarpt Icia of v.h& oil 'bjr s, porsue olef piste ^  
file oil «ci.u.lii acit be cijctracfeed fioiii tae plate m3mi.s& it fr&s 
se > ' , • 
' . - J. . s - ^ g-' . . . • . 
aad of tlia fsriaia aeld &lcleli|rcle |B| sbmiM tm ftm 
fcffiaie ' • \ u&%,. ^ < 
eoid alcleliyae^ will raattoe a tiot 2sc;raurie eiilorMe solution 
VbSBB 
tests tlia pxessaae o:r abs^aiio© of a foriBfl grciiip la 'arytlirsse 
deri¥at ,lif45 3 iias ufeteriaiiKd ^ 
Tlie eriide- srytlirciEs sirxi]?© wotild peatMie oofcii ,Fsbiiag"'s 
soliitios siKi a mraurio fsbloricle solutioiu SJis fruslilf 
cliiitlllsd iietiiyiated prodaet wouM mt tbguqh Ifehiiii#?,* S 
solution mitil after it Mci besjii sydreiy^sfi by ac 14 'bat i't 
Ii-CS*0 
'if-fcjTuyi «.r3ftlj?os€. 
wouM. m-duciB meratii'io 
prsssiitte of & fctimie 
" ...  ^ -
redueei 
^ > - . ' ' „ s salutioii 
wfeis the saiins €ua it was fcefoi"© the ha.Timi bjasfcixtcls •lirfiatsaent ^  
fliesia fiacliags slaowed tliat clier© was a fo.mifl group present in 
t!ie iiTum erytliress slnip sjid in tbm mthyMtsS slruji sad tliBt 
tliis grDiij' iras reiaevsii ttf the alkali hi-firolfsis® 
glysy-^ii. .i isjrclroiyls sf ssgars isan Mi Jiss tliyla.tsd liut 
oiilf bif jastiiyl sisolislla 'SSI hut alss ty tla® use of t; 
'I " : ' ' " % witii respecit to 
tlislr liGtimi mi aMetyim grcmps^ ' . ^ > > ' > -
will foriii & ciiiaetiayl aaetel witii, aii Diasesis^aaae 
foma katsiies fr-cm sldaliffiaa {Si|* ftie orud© e^rytlrr-os# sinif 
jio iaiifi:iiylated is, sgite-
' . . t ^ - tlS3« Tlils 
. still more avities.Q& to- soafiria tiic? toslief that 
tfie .laalfi pro'tiaet of tli© ossos rsautioii iiaa the? properties 
From til® immtimis of ttm ©rytliroRe siriip witli tlifi abO'i» 
sfeiitlosiii sistikfi0:fclag agaatSj. it oeu '!>«# caacliided tfaa-fc sugar 
at least 'sltli imt&jl aiaskolls Hdi* It lias 'lie-nini sfiswii 'by 
Brlgl I SIS) tJriat alfielijfap^gliaeos© resets 
•wl'tli cliazoiistiis.a® mi ;m aldefeirse asa riot as g  ring sug'ar 
•dsri'fatif's^ It lias 'bmii Imxmsi fm seirerel fsmrn tliat; sugars 
;ceaet fTec|3ieii1ii|f wltii f'l¥s aad six laeiibered rljigs and reeentlj 
lliQlisei 12? J :S«3|. has prep&rei fej aa iiiigessotts systheaift engsi'' 
cierl's«tiir«3 wl'tli dafiiiitelf profea scs^sii insiii&ersS rings® 
~  .  L , .  • 1  \  r  , , ,  
3rlg3, C50)» and WaifroBi |Si|« •• ' -
and, sefeii iM>Mi3«3»©i riBgiijj asi riagless SeriTati'ires are fcriowri 
ana that •- -
¥olmtsr£ly foriisei^ Tli® 4r-fo.ris|-;i erytkrosc^ is a sii,1>staaios 
eould form eit,liar a tare# sr 
srtjpaKflit reftcitisti of 4-foriijrl ©rytliross in 
aiioprs i;Mt a four mBsm&ma ring is not miliiatarily foitiJisd® 
laalteei (33) fiimiifl tie rings to 131s stable wliio'li was In 
ace^rdaso® tlswa temsioa tiieory,® It . . , 1 
1^2 a.i»i i - ' „ mstabie aiid EOt likeii? to lie 
...... . . ' ...:,...w. .;„.t o(- aiii 
3- • ' of littid # , t-,• ' ,! -s'. 
trnTB &t& fet possiWli; four aiore 
pentaaaatji gaiasto'se oerl-fatiYesj iirtilc!i irsuici liaT© lj2 aad 
rings* Front tlie besa'wior off 3^4j5,6"tetrabt3ass|'l gi^sose and 
S'f 4«i0riafl ®rf UfcirsBe, it iiould sa-em tbat tlassa laalcaoifii 
aeota/te® af i5;Gl;.aCJto.S£i aiiti. siMilQi' dei'i'fatl'TOs for otiier sugars 
be iliffiaiiit to prejaare* 
file rotati&ii " * ^ . 
ispiira liiiaotlifi €i.08tai sf 4»for,iafl 
for- s.ttgar dei-ifalii^es*' tlis rotstisa iacreasei t0 n imxlxmsii 
in tws hmxts aaci tliea sieaiiaeii grsitially for two clays* fhut 
t&is liiiiiaafil oiiaiig® in . w. ' < i - * t-;,-. 
srjsfcailime lispiirltj isas tieter^siHiJii sf rasiiiag a siiclii.ir 
iifdrc; - 3 ©sjjerifiisat oa tli© piirifi.ecl soiicl sabstiaiise. A 
similar sar^e lis glfsa bj imtarcftatloa sf tlis . lissl-
asetai -of aMiiiijrde-gfiiae'feose p©ataa08ta-|;e iSg, 5S|» tifcs, 
surges ars asmiMifed oa « grsfti in its axjiSTiisieatiti Eeetiou* 
fae laitmrstatisii of tte othfl lismi-aoetal ci;f aldsfejaci 
eai&stose paataiieetato is csftlofoforia was explslnea "by lolfrosi 
as proa^eiiiiig a«eo.rdiag tc tiis falicysing eijtiiatloiu 
QE 011 
I , ^ I 
..s H.-.G=c> ^ 
^ • i • •• li i 
fti0 oiifeiig© in rc?tatisii, liyaroiyais of tlt€i ainfctiiyl asstai 
: , - ' f . i , 'seii 0e © • - , > ' • • - > 
gl,©p reactioii* » 
rotation was -ihS^^S ». If tli© j»©aelilcjii'prooeotlod ia one stap 
froai tlie ialtlal to tie final predustj- tlieii ti}£? rGtatioB ulifungs 
beoasm mm elextm for & tim eiid, the a lass ieirfercs 
iihomii that a smxm ,ciextro late rite cllarjr proauot must imm oesti 
formic For tliiB iiitemecllase it jiBatliyl i:ieMi«as©tei laari be 
DO'SlJuistecl. fliere ai-e t'wci pcssibla iisitlifi k9itl?a0ia=ta,lSj so that 
tl36 lateris6!dia.t« jjieoilucss aam a iilztiire ef tims® tiw®- la 
irie¥ 15? tISQ rssialta obtaiBsci 02 tlis kfdrdifBis sf liKsrsai^tais^. 
prediafainat# ® 'Ss.® postuliited eatirsn cif tli® tsyirolysiis ia as: 
foilawB * 
BB-OMe 
iiO'^ 
.:i:; 
"T" 
mm 
ll^O 
: • 
OH 
" : 
a-cxiH. 
bL 
,c.--
H '  
f:iie tres'feiggfit sf t!i© sriiie erytliraiia sirup with imthyl 
a l c i Q i i s l j  4  . i . .  ^  f  . r  
Ijj tlie :m3bBBgmtit iiCj'iit;r!ili25ailsa sitli eaisitim liftiro'Xi^e ascl 
• . : - ' in tim 
|ff@pa.r&li©ii <3.f ti«trljcsiiK# iiietlijl er/tteositls wbiofe ecsalil be 
« 27 » 
isiiffisieiitif piis*irie4 aif dlstil-lji-siea to yisid s prociist 
aaalym^d as ciaid'alate-d, iv* , L'r-" : I - < • 
Sii© mthyl isscmp wis-s mry ataBie as soaiparetl tc t;lie is©tli|?'l 
' ' ' - ' ' ' . Ijie rotatiaii 
also ahaiigeii ia oalf oae direatiaa cliirlag aeld iiFdrelysis^ 
i^lMs hyiix^aiysts of aaetoiia iraisttiyX srftfirosid© l>y fili-gte 
siilfuris S0id. yleMeS a giiite pure srytarcsiae .sir'tif* This 
/I la tlie mlM. :tm;t gavs 
oaly a faint. test and gair« no riidns-tioii witii, iierciirlcj 
olilerMs® Ttm sirup Ima a Mitjai'otatloa of fma to 
file arjftlirose sliowsd so UeEieaoy to srystalliaf# and 
slowif b©asB» Qix oii s'taiidijiiSe 
eryliirosa severci-i sugar ci€iriifatif'e3 wera iriw®jsfcl|;at©il<, 
> . , i , -i , vifxvmm arsbifioifsJ a "&0'tr-iiaaci'£f'l 
disaeeiiariae sf a clsssi-fpsiitsss ^  ssfil. 'tshcii Bietli.fi 
glfacsslds of a cl,«iwjx|rfeiito«sK 
file s«0aim • • / . > . ' * • * r. . ./ • liwisst igatiit 
eoii33lst©l.y' beuamse of tlie lacsic ef saterial^. seperstioa 
frcaa th# p-acetolsKJiso strabiiios© ¥ss often iicifc s'!aii<ies8.:r-iii» 
Tiia n«¥ eaapoaiici^ was laof© solitfele is atliiar than %&# oraijiai-y 
acetoferoiJia airabfaoms a@riirati.ire so tliat it often arjstailii;ed 
as -a sssoM: srcsi?* li ' .. i of ^ ^aeetobrsao . " ? gb© iigs 
• 0  
•i'.S8S«4 » Ilie rs-tatioa of t:ii6 seeoiicl aBetstsrasitS was ai)ca.iit 
-ISO « Tlie sl©«3sa®ss of tlits yotatioii to tiiat 0iitlsiila:fcsi for 
s 
«c-ac'e.to"broiis siraliac^se |«.110 | sug.gsst.et tliat liom islglst l>s ii 
sf tiBS ^ 6o'bi'Qii0 ambiiiosea^ fills sxpi.afiat;i0H 
was Tii€^ 
'< -.1 aest as 
to 23^6 psz* osiit far ^ . 'Tm 
asetyX ¥altt.e '©ss very Mtmr lijciroljrgis tti-s restating 
• : - „ ' ' • , iowed %tm 
bifciidac; ©©.ataiaiai:; asiiipewid to ''km as arabinofise <leriirati'fe». 
1:ti& ii.sta .agrssi. e«ite well tliet eaiaiilatecl Tor a 
jMmtiiaaotyi 'fcrcaao afalaiiisse tho proof was not cjosapie'te,. 
ericl 
as follots. 
'falite s:? tlie breialne aaalysis are 
FqixmM 
isli^ 
fliti reauctioii sf aeetoisroiis tcr-atiiaes© fielii©4 two 
produats msiSMB the dlaeetjrl 
la gresitost ajsitiiciaace was. triaec-iifi aras. _ as 
Iciestifiei by Seltr&e and ^iQiimr (M). A sesmid tsy-Broimot 
eoaM be ei^ystalllzei 'fros tsls r&sMm, wh5'iH reii&ijied after 
tlte tiso ¥olatile praciiiots. asiatloaQil ssi 1/^;. cllstilleci off^ 
in cfvarf 
;reaii0tiea» "* ; ' '• u.bu&11j ¥ery sisall raiigiag 
}& otmi grain for stscii 
arabitiofis r©ei"a.3«»^3.# oi' tliis' orystailiae product 
lu¥eBtigal2e 
it® 
•flie aei? r'eiuCit.1011 product dicl liot rsdiiue Fsaliiag^s 
solirbioa^ ^fbia fallmr«j et osa® suggeatea tliat perligfjg ttoe 
lircialn® lia<l beos reflasfed bf iiydr-ogeii to toim &ii asetyletsi 
aiilij-dro aloohsl^ * - > 
I 
A-SO-Ciii 
I 
AeO-p 
HO-OAs As » oii^c 
I'i I 
« so -
& prcidiist iiy Slie lice la asetia asii rsiu^tloa of asatoliroao 
glusQBti hut IMS :feuiaci iiisteaa the urisatarateii triasetyl gluoal. 
Ho'wawQr^ a Fslilliie's test aftei* acid li Is slio-srafi 
aoasidarabi© r^jaustioa^, Jiiis result . ;wcl at one© the 
aiilifciro al«0li0i posslbllitjr as it sliowed trie prssease of e 
rodusiag group pifoteotet by a glyeosidis group. 
MM slSEieiitary analysis of tlie e@& ooagomad sbovmd, it to 
he halogeii free® Its moleciMlar -itfeight was i^uiid to bs about 
400® '^lie laoleemlar iieigiit aad properties of a gljreosicle 
proved that tlie ociipoiiat was riiacis tip of the tx^ansforaatioE 
protiasts froa twro laoleeuies of asetobrcaao araiaiacsse, 7li© 
acetyl deteminsatien sii0ite«i tlie iiQleeuX© so coatala foiir aeetjl 
groups® Tasruforss for a syaiietrical product two aoetyis were 
left OB eaoh arabinoss shaiii® The Qarbos-lijdrogeii -yaliies 
agreed quits well 'iitb those salaulateci for a ilssacslaaride mafia 
up of tso Siaaetfl desosjfentose milts Joiaed throiigli their 
reduelag groins» 'iliese fiadiags cas h& flepiated ijf tbe 
fQllsying structtirial foriimia® 
f 
lias 
Aso|,H 
iiO 1» V,-
H 
•a-
AS » 32^9-
0 
£iQ USlii 
A^oaii 
L. 
•yiij 
Sash fi eoiEpoaad 'HCMlci ao aciiaed tetraaaetjri i-ribsiaesosido 
l-ribociasoisicle® tiowewarg tiia positions of tlio ussosj ;;;roii;pB 
hawB aot hima jtromu* from ttm m&d& af forsuAtloii t'tmy mmlA. 
tlie at>0¥@ pcjsitioiis^ 
Hgw oouIo. mmii a acmipcjuiitJ as tlis s,as portrajrecl. «.i)o-?© las 
fsriiBiif Tm siiiolest sxplaiistiosi Is tlmt first tM ciiiisetyl 
ara'bisal wes forpiBiS,* Tii© aiisa^uratecl eugisra in tt«s jreserioe 
©f -diliit© siiisrsl 8.sli art Iciidwii to be trstisforiaa-d 
g-des©xf, sugarii# ftie saiss • traBisfonaatlos mlglit also Iisf© 
ossinrrei to a. . , • lii- tlie aaatis aciii scilutlaa iiixri,iig 
t&vfi :peiiiio.ti.c5ri«' " : >r . t ' /f , ' 
tli«E isse i . . ' " Ifc 
g@sas jiQgt; liJself that tMs loss of #al;er dtiflair 
tM ciistillatioii of tfee diaeetfl ara'lstriai utilefi oeaiirreiS la 
a ^aQaiisi at a •feejspsrmtiis'# ©? omsst 
--i. ^ as follows,. 
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jrlBositt® 
fills ss* diiiecio&arici® fsiisesfiad frs© iiffaruiit erjfstailln® 
fsriss.. ifliea it was cs:rf.staill2«i4 from alssolete alijoiol it 
sBltet at 186..s"*'o. If it iter© Qryst&llimd^ fsecai alilsr#fc«ii, 
it laeited a? flisii ©rjstaliimsi frss 9f5 per eetit 
aleolioljs it oaiis dewii sssietlaiss in tlis ciae fons and soiasitlsaes 
iii tlni stfesr® 'ill© 'ClifffSriifioe ia issltiaij pgiiits was imi dm 
to sal¥siit ef arjBimlllimtim as b&tii forms e^^liibltscl ^saxastlji' 
; I, ' .. ,^/j) " +-69 ^ 
Bj msa^wlxm asetjl grsiaaj's with alfcali the p&reat 
cliuaccliartde :tas obtainsi^ i • _ '• ( » . j.„ r 
tliat saloiilsteti foj* £ -'•"""••™g®at©3!s aisaaclisrld^^ 
411 &titeiij3ta tc» prspiif® & l»eiisyiflisayllifdraEcaie 
Tile asetjlii w&r& rBmwmti aad tlK? cl.isao«tiaride limrngs whb split 
by iii.ltAb , : i ' * v > ' . . . - < . 
dark GSlopiid* - ' ' ^ . . / - , 
laeeaiise of tlis Icaowii. ssiisltlfity of aessxy sttga^rs to molds,, 
•G prepare HBtliyl 
erytlirosiae a afystalllae aespoimd; posse : gljecssidia 
eliaraotarietisa w€iji obtalaed* • . > - . 
li.j£ir©e^sa asiiiysis gaire YaiMsis aorTSsp^ciadlBg to tliesi? ns^iioitt 
sere 0aleiils,ted for & "imtbfl aescsfgeatosieiti®, 
' . • . •• . . -' - . ., , -• • • ' . " „ • St 
tiiat tiie arabiiiai used w&s a pie-e opyscalliiaa^ cioiipsascl lasst 
"b'S «Cfasiaei*6ii« fa® par« arafelaal preoiitdes any poasibiiitif 
iiiflasaee? ef tJ3.e atietiii aoltl usei as a soi¥©B:1; for ttes osioae 
split ti Jig, 
Eyctrciaratiiaai wsii jyrepaifst is order to ciSEPiete t!i<s 
' ' . -  t  I % B  diaeelfl 
der.t¥titl*s was sireiady kmm ais also were tli^s dllijnii*© icjlsl 
ssd tae dlaoetjl aibyciro scgrial® 
llie mdxmtiQU was oarriad: SEt ia aiooiji©! aolufcieii Msj.,ai 
palaiiiafi biacsk as a oat&lfst® flia ayii'telaal t:ulcslclf=- taolc us an 
sgaifaieiit <if lijr-cli'©fen« flie prMiicrl' ebtaiasci bollei. mder a 
6 
pruesars of 1 isis.« at 8to-&s lu iiaci a I'o'isatioa -of 
» ia,3 aisi a refr-actiw i of Sg « X^ia48» 
gTSS6.re.t lo.li sf, l«»Aratjlja.Qgf .# 
flie airaliliiois ws pmparea frsea siesciiilte gitjn hj slia 
l>r®0edixre of /iiKierssii eiiiii SsMs 1S5K For tlie prsi&ar&tlos 
of ssetoliii'ciiae sraliiasse a ©iiffIciciiitiy fuire profiiiat iras 
. aftetiis aaidjf oooiiagj 
filtsriags aiEl wssliiag -sita iiM#ilijrl aisoliol® 
V  "  - T /  Arabiaose^ 
Tim ;.u c? ' l • - "< ^ .ic ' . ' tfi tli/s 
' . I, , Mttsb, larger 
«|asiitities -of umbiasss wer« lised wliitili lisaessitated sosp 
oHaiiges ia t i , la lirief the ciattioii ©iiployed 
eoiis„« . . . ia tlio -„,!as of 100 greaas of as'asiiics® ia SOO 
eo» ©f mustlti 6tBliyiiricl€f|, iasiritaiiied at 0 aiM tli© iEt;^©-
dEsticiii tlierato of Ijycirosraiie aoici gas iijv&li ssttipatefi 
fiis HBr was prspareci Isf liroala® oato red jfimsim&riiB 
eoyersa witii, water aEMi tlieii passing tli© gas mer soiat ret 
pliGS'iilioriiS te free it af kroiaiiie ¥€50?* 'Bm yields iJC'ii.M las 
raised "by frssi fifd to ten p«r oeiit o¥8r tli.osfi ^r^Yleusly 
tills aetl'iot iritli »6rrespoailli3ig tusEiifcles Ijf 
allo'slag tiae rs.aetiea lal.setlire to stiiiii over Biflit st room 
tSEip©ra;sia.re^ 'fhen gsoti yleMs ireFe sfetaiBed t.lis asetsiircaao 
, . ts cryscalllse sst • . l-
«ailifdi'i.afe isoliitioa atirlitg o^er tilgjit stsx'&g®, 
as«tio aiiliydrid© solution ira,s siorfced iiip fe.!" ailntifig 
liitli 1§0Q 6c, ,,.5. ' -"s ' . •, 
500 03<. sf icie oola weter^ Bis - . • . • f . ' , 
the sslfBiits 
oatiri? mass pliiescl la tiie ism 'bms. far 
St isast t'iei¥e la.oiirs ia eir4©r to ecuj^ilste tlis separatisii, 
fliii aeetotirciio sra»iii©ss was tlisii filtered wtta suotlsa ea4 
wasiied witii lee ©tber, IFfess iflille srfstals reiiaiiilag 
# 
Siiltei at 139 , wsra quite aiKi served Tsrj well for tbe 
rfecitsstioii to a dual® fli© ''f ^  
reerfstallisst from etii.er was /«v%. •J'- In ciiilor0?orsi* 
Tim misTixtm jl&M "sm> 90 gfsiiB wliieli wai aljont 40 per ssat of 
\ ^ . . /. Ttm iistli-er iiqasr was osasi to prepiir# a 
. , . , ^ ' • ' „ ^ araMiiO'SSfe 
ftei etiler mm. e'fasop'iil^ed frcia tfa© aotilKfr llqMm after tM 
e-.,'• • '• § «ac0to0roeii5 m^ektiltrnm^ file ,q1. 
slrap waa tliea piaiied ia as itie Ijcnc •itriti; 
tsrjfiitaifi fcii:a©ti, llftils sesomi csro^ was 3« , S5r 
qBaiitltf of tiie oriitiary aseta'l5ro2K» siraMasse timl; ©-eaasioaalif 
a aai? asetsl).r0ao 
!Pfee 
proaiiot eouifi be rearystallisssi. witli fnAt 3W;O0sss frcsis isther^. 
It thsa liad a iiiie3.6iag point ©f 13£®^. 'I'fee rotafiisaa la 
Ciiili53rai&:ni cs:f four sllffereiit preparations wera as 3?ollc«(S, 
TJiBLl ilf m'iMXQm 
oc /<7,. 
. ttifes am*. ' - -'-Mi 
0. : • • 31 -1,55 
I . ss ^ - -lasa 
CJ.liSS £3 -E.S4 -ISO.9 
if.ZM. 1.1 IS • ~1S4«S 
fli© rabat-ioB of tlie possllaie o(-auetsliroiio at*aliiiit?se ^  
©alsiilstefi aoscirdtag ts Ktifigoii*s -faliies., ims faiiiid t© Hit 
apfroxliiiateIf " -110» •ftife smthmk of pre-partttieii aad 
sciiisifliaU siiiiiaif rotalitoos at fiyat suggested tlae p0ssibilitj 
sf -"As seeoad soiiijoiiiis'being <-«aoetiifersaici aralsinossa In • 
•flew 0f tli.€ faet; tlat- aiilj- aa& kaMigeBO-aeetfi r -j' 
aiif ftMose sugar was inmm tie aM'fs ffigatieaafi,. cioiipaiiiit s««ise€ 
"b© -ifartlir ©f lirrestiig6,lil<iia.« ilndson i39| ia dlacussliie %he 
l3i2leg©ao->a:s@t|ri foma .salt "tiss aisciofery of tlia »D-oalle4 
i s > : will 
naciyissstioiiasiy opsii a risli timM. of sftrtheljio eari^lci'ifatioa ia 
tiae siiger It was later fcimiiu, iliat sca» af tlie tliea 
•cissiga.&t'scs, bromiac©tyi smgars «ere ia rsaltty. «<«fc5ms 'bat is 
EG ©ese am as •<C" 8 pal? kciowri# 
flis broiiliis aBfiLlfss le 'i ^ ' 
16,16 per mwk aa OiiMiipisred vitli, SS»6 per mm% 
m 
'WlBQh&T ascl ,4j'BS'6rei3g |S7| rsports4 a £i#soriptiaii of two 
;fo.Esi& isf ©iia'tO'ljrcMci gltiess© but Fistfker |38)" later 'irsa. aB.s.tie 
i ^ i. ' . ' I.' , . . % 
Sf 
ealsuls-ted for a triiioetfiteoiBS 'Bm TaJjiia f 
quite mil wlzh that «aioiil»t©e fs-r a fsataa-eetylbrosis 
s:i*a'binosi3 wiiiob inmld timm i8«.M jjer oaat sroiiliie. 
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1 0 ^ 
3r omlci, fcs* 
as.s 
iHjj -»''ft 
111,# br^ itiae aaaijses laneciiatsiy proved that tlia oossoiiM 
was cc»a«3:efeobx «ta« araliiiiosQ* 
' tms cioiipiete csaj'tjea asA hjarcigaii analjsis ms 
because cjf ttie itt0lc cif aiatei-ial^ la a sesosd 
ttie «, ' m cilexide abaoratieii. tube wes spoilei,^ ftie 
agreei fepproxliasteif iii'ea tliat e&laialatesi for peiitaaisotfi-
broMS aj'sljisosa. 
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flo 
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n7S 
. f ^ • a Terir starfcliag 
aycirolysls tiiaii vsuld been 
feeNsii iiifide ii|> ©Etirslir of aoetio acid and lifctro'brcialis- ae?icl iio 
' i. • > . s - ; t, . . , _ ' Tills 
result- <muM omlf be explained 'lij tlie desaispciel'feiofi ef tlie 
sugar .resliiue iiitci seids aiirifig tlm aiitali traatii-aoat, 
liJsm EHTSBIilKAflQK 
^ Q'OiSsa ^ ^ ' » ' . 
grmm ' «ss. 0»1 ff MaOH p 
0,.2&0S 4£J.S TO.8 
4S.9 £S^a 
0.,|ifse §2.9 40»S 70.86 
Ajiotlier Hot-tifsrtlijf pclat IsroiigM sat was tlie faot tlimt 
tlie sol,ii.tioa suriQe tli© lijdroiysis tuifSCifl. a wetj dmp fellm 
color., illstali M& licit cause ^-aaetobrsao sratiifiose aolutioBS 
to tmeosie feliss Aiiriiig byiirclirsis. T&a Fsilow <i©loratioE irita 
alkali iaciiijated the formation of a free aMsiifiie during tbm 
raacj 
A asffole of tim sesoiicl> sa^.tstoroias arabiiiose was fejtrolyse-sl 
lay reflaxiiig ^*l'feia O^O'Oci I HGi iiiittl is »oiii.tifiSa, flie sol-feat 
was ©TaporeteS ©ff is a •radiimi aiitl sjja'biaase bsaaylpheiijl-" 
liyci.rasoiis waa prspar«d froa the resiiliial slsfuf bj treating tritli. 
sua eqiili>rai«at ajsouat of Ijeiisylplasrcfllwiraaslsi© tijilyosaisrifte 
aad sodlija asjutate li;i 
Iftlrazoiie was icleiitifbf its isesltiiig psliat sf 17E»lf4 ^ 
fliB araljlnose bassylpiMiafllijclraseae fciraatlsn prmed tim 
aoiii;ji>!iad to be aa arsbiiiose aerl¥ati'fe, Ills bromljis eaalfais 
aad i2.ooiielta»i¥S aarscm sad lijclrogeii tt^stsimiaatioas all pointed 
towarsl a peiitassetjl-ijrosci argliinose^ Sine® the feigli. acetyl 
•i€$'fc&,mi.saticm eoulcl oiily be ex^iilaimd hy fciriaaticm of 
sslts It?m. %'lm €kTmimQ&e of tlie asleoiiie^ it was ajjgia'sst 
tliat ti' 
tliim ^ "aS'etoliraSM? ai.rabtB0s<j laici Ifeafc tlie apslJifiG^se ifae prsssti 
ia a form wMsla «6b Tsirf sejasitfive 150 resul'lia of 
tifiie reset 1o:bs aittt* analyses cjf tilts new acjstobroso iirial}iE03e 
s u g i p s s t e e l  t l i s  f  o l  -  '  '  > '  V  -  '  
Br 
WiQJm 
.iGO,M 
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Moqa 
I 
At » ]- mam 
m^OM 
pgeparatioa Qf.,J3i<^oetyl 
\ t i w • prepeifsil asidoraisg to tiis 
pre0«sdaris iisei 'tii® ^o>TTmspma.1.xm 
xylose sariiratiTCf® fti© yieiS of diasatyX vi;i...i «v 
ftrsms of ae®t©'l3rc»o arabirioss .aif-©rage4 34 griaas, if a f€Jii drcsfi 
of 3lAlci:PO|3l.a'tlald aciid iiare ased as a ©atalyst CS4j» fbs 
liiatte'&fi arabliial was purified 'by ci list Illation -uiiriciaf psdnoes 
presBurs^. 
Preparsttei of ji getraaoetyl Bijaoa^fgeatoae DigaaoliarMe^ 
Mt&r tls© {listlilatloji cif tiia ciiasctfl arsfeiaal aufi a 
^ 4/" •*"••" ^ lislag 
a 'smxisam h&th t#ia|?eratiire of ii)0 ii ©ad a sressiiife mt' E hsi, ^ 
fills residue Tmrnilnlng. in tlija cllistilliag flask: m:mli erystaXll?:* 
•> y - ' '1 . 
iresidiie mm tiiicea W ia 10 cif ifaxii 95 per 3©:txfe aleslsal. 
file aiecjhsi soimtioa wae allowftci to reiMila at ross tesiscsratans 
duriag tJa® sji'irs'tallisatioii sf tie ae* disasaliarlde.^! If tbs 
aslttti'-* , 0 y g ' ' ^ 
along wltli tlie erfsi;ais, Siiecl ai?fstale irere oosasiojaally 
sesclsd to iiMlues the aefafatioB of tli© fiesosirfesisosia aeriwatlire^ 
III© ifiisM ¥arls«i frcii 0*1 to 1 ' (.<• . . 
90 itraaii sf acfetsbroiao aratiiiiose.^ flie {paatltles olsteliiea ifers 
is,st aaastiaat scsas sf tl'w# ciosijouid alwfiya was sssafgd® 
file ooiip©yiil€ was aasHy s©iiii»te is cililGrcfoniis weria alaoiioij 
atliyl a<3©t6t<3, and acc'tio selci^ slowly asiiibl© in 
iasaittUlB 1b eold aieoliol sa<l etii«r, and Tery laeisluble lii 
water^ 
aeoryst&llisatioii sqiiM m sarileii otii r frosi 
9S per oeiit aisolioi® fti® sslicl siibstejiss ita,& cilasol^ecl. la tiiss 
HQiallest posfiibis liUKMiat of f""'*' flje solution iras 
filtered wliiie licit tteoiagli a fli® drystaXliaatiori, 
sssiisrrot ¥erf ^lie 
sryatels wsiil4 'J.' - silt itt tiis ciiffsrsst fo,rms^ Omi fcii'ti 
©• «• 
iieltisd St lS7»16i filicl the otlier efc I34®5 to 1S&,^S « It ifs.ii 
, ' . , . . ' . i- . . . . siaae tlis 
30iii|>0iia:iil fijiiomcl. niJ loss lii on cli^'yiae^ the ?ilfferari1; 
forms ¥er8 ast tliae tO' salr&iit of tiryiStalllEst ioa. Fiirtliex 
pi?c?cif tkat iio solfeat was iasluded is tsie solid was given 'lay 
tlis i'otatic?as 'Shlnti mre j5rael;t0aily the aasas fsr bsIJi fO'-ms.® 
2S-P. I^ r. 
« f 1 
w O.ifCS '#1.50 
\ . o»i774 
ISe saspi€i.iS ssfsi ilissolvsd, in ohloj'ofona. sad leada lys ts 
,a . , , - The Totatioias nere iii8a»a.re4 in a %\£m 
1ml Isiig® 
y . ^ , (• ' t . J -
6-
= ® flmsa results. bIicjwscI tiiat ta •spitu of ttie 
•ciifferent mltims folfits of felie twQ form usetl botli wsnt; lato 
tae sssas fora la sciintios &ad tiier«fo:re §&¥& ttie smm rstatltJiis 
isiid tlie aiifiie tmltlug points aftsr ^iia solneiit liati h&mn 
A aicjleeii.iai*' w«:lgM dd'tariaiiietiOB was . %- . " 
ss solireiiti3»&fOfi grasis of titmimimA dissolirett i.a 80^5 grsas 
of oeji£eB,e , at Th§i 
nsleGuifar iselgiit was foiiM to 'be fStO» 
; t ^ , » 2-BC? 
file eciaj?oas£l 'was tssfted fcji" lialO'geii by tlis usual socllms, 
fuiJlcB Hs lialoguii iras fomid® A tast^ witii kr'asiiia 
sii&iied fcliali t'tmte was ao iiasatamtiiHi lii tlie tetraasetyi 
. - ' .X. . - - - -
or cisalilo beads but eoiitaiii a 
i K ai:iciill 
;S 
ib.m 40.?-
40.9 
30s S H 
^graias $ 
0.S905 o*iiie au^es s.is 
0.^i0l}f q . m i z  s i m  S..g|i 
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' U ^ . -iv • { . . 
q&3m,, fomitl 
:&• Sl.ftS 51. #% 51. OS 
«sgs 6.S5., i,i2 
' : 41.1 40.f, €0*? 
5»o 
f!is iiaB.tiJ'iaatioii of ttiii sospdaaa a,s e tirirrsacietyi 
clessxfpeatcss# clisaealiari^3e iiaa streiigtlierie't Isf tiie rejiiDYal of 
tss Sioetfl groups ass tfce sulissciaent aiialysis of tlie 
4e . > ' ' ' ' < . ' 
Jiave required E oertoaii sonteiit of elitto«ii5 3 esi' osals m b s  tliaa. 
isas caloala-|;eci aiia foaiici for tlie SfiassjtylatsiS proiiitit® 
wJjCa i lifdjjaiaklorls sciici uafil ia. Ttie solittiioa was 
tasii e¥aporat®d tiadsr rsdiiaesi pressiif®- aaci tbe resiaiie treated 
tfitk the oalaiiletea QQiii¥alerit sigouiit af hensjlfhsmy'Mijar&ztaB 
tijiroolilorid© eiiicl aa excess ©f soiiiiia, as®tats® , Tlie rsaottoii 
was always sarriea out iii per cfciit aiacAcil aoliitio^u tfie 
aali liytlrolysis aiSGiiisfi to t3am»e a grsat dsal of deeomiJositioB 
*lii?3li saf a«0Oiifi's ror "iilie laak of s is seoiiriag s 
beiigf Ipjieay liif drassaa ® 
'fbree tenths griau of tetraaeefcy desozfpoiitose iiisacciheride 
was aeaadtylatsd bf aissolTisg in S3 Q'G» of xmteT 
J ",r . , fijB soltttlQii was fr9€irf of exciess 
tssriuia liydrosd-fe sy* fubbiiag sarlscia. dioxide taro'iigli if» l:a." 
bsriaiii saraoaate was filtered -oufc aad tlie waiis'f efafcira'lsd aff 
iiaAer diialiiiiitidii i^i^soiir^. Ilie Teaitimt vhiefi si;ill, aonteliieci 
msm isorgaaic salts was extr-a^tea mwexBl tlM»s tiitfe ssarm 
.f-, ' s J. 
afiG tiitii residue exl;r&stecl wiiii cold water, Tlii& si-.at€?r i?es 
/ , , • ' f , c* ' . aloolioi fisad ether tlm 
e 
sojapcmiid iuelfrecl &% abatit ifl-lSO « iMiltiag point iias act 
stiaif aa?t liss also a great; ties! of {leac«apositioiu 
T'lie clesoxjrpiiSbQse disiacsliarida would not rsclaoe Peliltiig*® 
soliriiloa iiritii iifiei- as id ti,ycirt>lj6ls» 
/ i \ ^ ' *. . • 
results. 
Ssjapls Cug EgO ^ Foiiscl, Ofile« 
iBgs» sgs* , • :iic • !;SH ;IO yla 
2.59S 4.6G6 4S^4i 6,94 413.00 f.S5 
3«g.£6 &.6&4 1.066 47.00 S.81 
Preparatisit a Tatraaaetyl igabiaosa^ 
Iji f. . ' . . ' ' .,1 ,C ^ J I ' . , . 
Qs:tiklj8% waa used tiife reautism went &nl,3r to a sliglit sirteiit to 
tl-i© foriistioa ef tiisee'lfl. a,r&biaal« 5-
b ' a • ' • IQ grams of aiacetfl ara&liial was 
ii'btalasd* ii Xare© aiioiiirfc ef a crfstailiiie ee&tylated arsbia^ 
jtiflwt r^iorystalilsat ioii frofa S3 psr aeiit also; 
It h&cl a jBsitiag point ©f , 
iO'aiiiBle 00II H||0 ^ 0al«*. ^  
. ^ i.,: jSp ;Ss 
0'a5f£ - &.70 
oass'? 1.' 0.y?9f 43,Pt 5.6? 4t.0S 5,70 
the aeetyl •IsteriilE.atloii ssliowsd PS ^ 9 per 
as ccjiap&re-d wi-fcli the) oalaulateii 34^1 per ecinta 
' ' ' 9^t3 ee, 
.„.s • 
'Stii rc)ta,i;isli, aiiil iiisltiiig point ssrs aoapare'd sltli, tlioso 
. - 'V and e ' ^ ' 
itSLTlMQ PDIHTS MD j.iOTM:im& Ot Y.tfaOljG fl^mAAmmL AK.lBINOtl 
KotatjiciiiS M.P, 
^^-tetiram-iastyi C41| 
@ " C41) -#147,B Sa 
ali0Y© isseribiia. *Mi,8 95-97 
Milbiikg point was tciimd ts it113Fe.11 *itli tiiat gives far 
w>1icitraii0ftitj3. arablnoss aaci tM rityfeetiga •WB.S practically tfee 
eajsis as til© rstatloa ef §"".tetraacetyl areMaose^ Iti fieit of 
tlaa fsat tliat tbe rotation was , It s&eiiM 
illEely tliftt tim vm pyolialslf @-tetraasetyl areAlmm* 
Tim rasltlag psiiit was v&rf ©ayefiiily oheclseas Ifo erplaaatleis 
aoiiM •&« offsrsd for tli€i ciiffersat aslting tmt ia irlsw 
cjf tiie siisllar rotations it seameci 'fB'rf ttali,isely tlial tfele 
ts-traacicitste asiild toe a aew tetraaaiitfl ai'&lJliisiiej, altlioti|a;]ri 
Ozoiife Sgljistliii; of iJiasetyl,. ./irablasl^ 
DiaoetfJ. .< .- ' - • /. ' ^ . 
eoiiditioaB outlisad "by dreucletiberg |1C3|, For a tirpicai 
' . |43| f t 
EiiarrUi sysitaesis ifililcjli ssgjloye eilimr aoeiate aaci glsoliil 
€ciett«J aaxa* 
•ifCmit li© traeliiorids 
Bol:wMlom . eosiilstioa of ttae re-fistioa. ©xfiisttsfi n stmag 
szidlsiiig oa.ittoist starelt*potasslaia leiii&M i5a:per» fliisj 
soliiti.' 1 ^ I . '. f • ' / ' . "V 
c}f sjlas clml; 'irers a.asfecl^ Tlie fiaslt I'as aoeist^ if tlia eIimj 
.. K.'.j . t . laaicU . , "i 
rsastisa Mtwmn 'Um sins gsfi asetics aciid liad sa'bsiciiid,. tlie 
, ^ \ A" I tlia s-aliitlea womM as Is.. , j. 
a solQTBtim to iictis'l staxoli«p0tassiiiiii i&aicis t>a|3sr«. ' 
efaparatet 
iiaclsr reciiisecl lares-aare^ •• • . i. . ' < , , . 
" • " >•» ' .V ' « . 'Bill 
re stilling ®rcid«cit 'sas &B. alimst • *> * < . % 
. '  '  -  ^ .  < c . .  , 4  (lllute 
lasraiiris ©liloriie asltitieii ms reducied oa -warming for aim ts 
tflfo miaiites* 'Pfae sirup was soliib3.© is aiaslsi, clilorsfcritj. eM 
list water litst iiieolubifi ia beszeBSj 'ifthsr. petrsisiisi etlMir,. aaci 
m t m  CJ-
soIMifj, . . > . . . :r ' 
glfi? & srystailine deri'^—*-* —-
Before it ira,s miillmd tliat t.li© aela. rsaatloa protii-st 
saisij lia¥*? i-i ' '• 'J "'J - ' ' ' ' ' = s file 
. .... ' . file pi'cifiiact 
3 a Islaek tarrj iMsii® 
fa© nagistiea of tlie oaicsai;sal;i©a prMiist iiltli Isejasyl 
liarae^ptaii was tiwasijiga-feafi, fw© aat •fcno-teu.tlis ec» ot heimyl 
»as asldesl to 1 gi-aii of m,ouimtiQM irodast 
clissol^ecl ia S of oeazmm^. A traa© of dry !ij?lroelilori« aold 
gaii *a» adiSecl to tiifj rsaottoE iaiict«?«f* " , i . i/ -
3sliitl©a besaiss slightly t I dm to ; •: i.vi. »* • 
•"c ' •' I . f _ V, for 
four lioiirs*. The solntloa was dilated rdtii b»r^.zeiM3^ 
- v a i i c l  d r i a c i ,  or&r ©aloimi 8i:iloflcl«u T!:is soli/siit iras tliea 
e¥a:pcira&ed 1E a vaesiiiiiu Sis resiiltliig si-ie-iip wmiM solidify sii 
^oaoiiiig ifitli ail ioe salJ; jsistare bat wquM lig&ia imlt sis 
iraiisilsg' So roesi, t©iaper6tiir<s« ilo solvent eouid b« found from 
iffiloli tafe rs&oticifi prcxtuot woitld crystallise» Tim prodiist 
wiilcl, not ffitiuse ffekltag^s solutioii^ fliis rejiMit *«« tii 
fsm a ' , < • . • 
la ties of tlis faas tliat tiio ossoaizfitiaii prcicluat would 
siestJlorlfis s reagent j atteiojit-s to nrepare & soditim 
•feisiilfite adtiitiGii ecsifotiad tfiiri? iiisds^ tp t'lie ' altisiliyds 
ooateiaiiig siriip lifure slialoeii ifitli a saturated, gocliiiai; iJisulfit® 
.soiiitisii am ©f lisat Inaietited tliat a r&aci'slsn lisiS 
talEsii 5laos biiii as aryistailiae pred'ttcit; was fS'btataecl 
fhs reastioii of the cyzmitzeMmi i 
alsofeolia HCl sij'iMietl, . \ . of tlie prociuet wes 
t:ree1;®a. with 50 s©.» ef dry sleolisl eonUaialng 1 p©r eeat 
1101* ftie reastioii was allo'ifed to coatliiae fsr two iiiys. at 
. • • ,. flis HGl ifau TeiaovBa "by sbalsliig t!ie soliitisii, 
tiEtii it r€tm%9il asutral t© lltBua-is 
paijor® Tlie r • . >. • * , , " ^ • - , . ^ 'j 
r&ao¥8cl meter aiifiiiiisiieci freasiirs® 
! ' . : ; . . at; • -
S: 
Sf frcMii 120 to IS© Abciiit , ^ . J -
Ifce distillate was sliglitij dacoaiisssd eirsri wliaii aistill©4 la 
bias ftbaf-aee of alfi. TIki eoai^^saiaici was cplte iias-fcfi'ble aiicl wffl.iiici 
soon fescsose a dark yelis'w coloi'^ It was iairestlgiited siiliily 
d3terisli¥3 Its ?alii£u Tti# aoetfl aafi for3S|rl iiroiigs 
were only ires'y sllglitl,!' sffs'oted by 0.1 II sodius liyarsiCiiia at 
reoii fee^aiperatare®. Wb&n. iisetecl oirey iiiglit at 7'if to SO € 'wltJi 
0..ti H Bodim tlie ajaomt cjf alkali iy3'iitrali2,&d, iias 
liiglei- tiiaa was salcuslaSea for tiie cilai&tlsyl sci«tal of 4-fsri:sfl, 
3 a -  *  # .  '  t ;  t . f  .  .  . .  .  .  '  .  
aeid glvea off lc»f Jifcirolifziag with 15 iier seat ftta sjpiisris aeit 
fieKtifd onlf a IS-eBee of aaid la tlm clistlllat©® 
preparst ios. of ,j::k3''abi£i&l^ 
fltt?' fre® . 5 . . . - . 
.. aafi J'mg {26} -sfciob aossisteii of tli© hfdroljsis 
of tiie fisetyl . a m.M 
'bmi'mi isydrcxiia© Itis ara'biaal lui'g a wiilte nrjatalllne 
e 
ssslM wiiioli aeltisii at 81 te as « ' • ^ . ,,va a • 
TctB.tim ©f •lilalsfe a.gre#tl giiit# 
ciosslj "-J L - ' • r' j ' aii<l J'liiig of 
•6 0 
-20S,8 SIM l3f Austin and skm&IM'T {&} ©f -»i9S 
s^aMsml saB i»ot be starnd in a dssiecator cifsr •ealsliiii 
elilarlde Taeoaiis#- of its great mmsitiwity to a^eicis. It will 
tiifii int0 8 ilarlc. tarifj mass Hitlaiii a f&w lic;niFs^. 
Pifgpggatlcia sf .Pifeyarc Arabiaal^ 
j 
Dibydm arabieal 
w u i-eduaed la an altiolKjl sei«tios 
iislag, p&lMiiiia ijiask &s a catalyst» 'i'lie raciiiatlos 'mm cjarrleS 
out miikiT- Qtklf a. silglit= prassii?®® la Qtm liowx asst of t'km 
was rifdacisd Ijat fclae rftaatlos urajs ali©w€ 't'O Qzmximm 
t€fs se'fsa. lioiiFsi M>rs is order to iaydrogeasts t!ie iiifsbtaal as 
ccsjaelBtsly iis p08silJls> la 61811,1: iiom*'8 E i^raais ef srslsiHal 
•took up 46S 3c;u '•of tiirdrogen.,, f&e ajatal|-st iksS sefUFatsd 'fejr 
i; . < • ; ' ' ' , f r; ' . < . 
(list M 
acjt srfstaXilm,^. laosie-wr, it distlileii ¥®rj 'sasiif^ fae 
" ; ' ' ; ' , > , f . rniAmt a 
prassara. of 1 -tJ- - Tto disfiliate was dfissi at . i - v>i 
la a Taamiiiii iesioaatcsr oygt FaOsi® iiilijcls"© srsfeliial was soliibl# 
ill aicioliolj matei^i, aiici.'ijeasasaci aM sliiirlitif aJliibl# lis e.tli«r« 
a.» 
It had a r&frs.&tiwe t&ikBX of % « i«4S48 aiid a yotstios of 
HCIfrtf ICMS I3,F BIHfOa© AllAlIMi 
Siiarple :fiisp,^, oc 
*a 
0.0954 2e +0.434 • 
0.1466 23 O.fcIO 4S»2 
mot t!ie a^MXi^les liwi'is S,litsoi"fs4 ia wsta-r sai issd® 
mp to €1 wolMBm fit S,Si3 fiie fijljs iis«<i iraii Isiig,^ 
OABBOK ,»lf lsIi.ftQCffiN .ifffflSIfj OF OIHB)iiO .ftfBIflfL 
SiBspie 00, H||Ci ^ Foaitci ^ CslQ., 
' 'c,'. i, ^ •• "jf '. .: i5o ' • ;lE 
o.i2?s . ' < . < . •: -f. ^ ^' 
0.15C4 • '.'XI. SO.01 . ... ...f S,&S 
0mm , S-pllttliiis iit '^ratiljaai^ 
Tim moM& sflittlsg of ariAliml wss a.t first aerrted 
0at eaotlj as Jias hmn teserltmfi fer the siilittiag o-f iiaoetjl 
ar&biasi* (km disatliraiitags of tMis STmeiim^m was tlie fscit 
tliat tlis osO'Rlsatl. prociaat wag ia.0t ciiDispisteif ©oliibis In. 
Ail i ' ' ' ' •-.v* ; • * • 'f'. to ''m mom satisfaetorjj 
coiisisted^ s-iiapiy ia ths cwaitti.ag of tia® aiiie flia 
glaaial feoetis aaid soliitioiisj aftsr tlie 'bromiii© test si:; 
im ;iaere misatttratloii, were ligssdlateiy to a T&iSiJiiii. 
dlstiliatioa* .its spioa of tlm aiss'&ia a«ia as psissi'ble wss 
reiisi»ii 'Dy trsatljig tiM rssitijb utvaral ttmw> witti atssoluts 
alo. >tll' -i off® flie oersxide effeot was 
aestrojei Jtist as rapidly 'Ijj tlie i: Istlon as it iias fcf 
til© zlae 'c . ^ 
ulmou'ii aolorlesisa ' ' » . • ' ' '* o sa. staad--
irig^ Sirajis prspared in this wiy wers used for tlie siibseqiieat 
rs list Ions ^ 
n > , ^ ' - • . ^ 'i with 
dllats aefftifi asicl soliatlosiii* 
iTfttli MOt always cilitaisiei* ikfter rasrvs'saliisatloii froai bsazeae 
it iaels.0« at 1S2-.1S4'*« 
.  •  ,  . ;  ,  > .  * i t f e  a a e t i c  
frfeii iitiea is lisiigdiatcilf beessie^ a &e«p i^ed in 
acKlcir,^. • , • i 
X^UM:^ t&4;^II .i vx. ti Afc? JU|f JX ai. 4? 
as s;rytti:rese cozitaialag sirups 'scire ale© tre'Staci witli 
asetits ariliytlricie aaci lifdrgfes'ctais aaiJ. la an imsuaeesaftii 
atteisp'l. t0 jp»»mr© se aeotate'oiio {ierifstiire^ Tiae prcaaet 
o'b-5aiii.si reduesad sllfer nitrate suii.itloa oiilf ¥s,r3r 
' . • ' •• nils remiit 
laiicatei. tliat a liromia© , > •> . <,r '-o^i ' ^ t . «• ' . n 
Oil passiiii; piioegsiKs tliroiif^ as asetoae soliifeioa O'f- tti@ 
eruiie ©rytlarsse siri]© a rapid aeeoapoiiltlaia toelc pla«s^ 
iitt-^mpts 'to separate oii^t tli® ciarljomt© d©rl¥&tiT«i yieicisa n© 
pTOdlClt* 
Pregiif&lsicia &S laetoae Jfetliyl lirytlirasliie^ 
Fi'ipe a.iicl treatet wit^li 
aseiis ill tiie isaaiiiiT desciritet Bb6ir©« « ^ ' ' • >; 
shateiss witli a, sixture of fG eo^ ef ery acetoiKJ iina 1.0 c<s.^ sf 
irsr sBtlifl aiscsSicsl «0!ita;iiiiii.g O.^S mr eeirl sM.lfiii'ie attld i&ia:©!! 
ifitli 10 cpreais sf ssiliyareas oofpe? .sslfats« '!!» sliaiciiig iraa 
oo'ii'tiiiiaad. for frcm fsm- Uo six liaws^ 
tl3,©a added aiid tli# mnJure agala .sii&iceia iiiisii It was as 
icrnger aiiid in reaoti©ii tc litaiis psfsr,^ ftie isolmiisii wms 
t,lA0i4 filiei-ecl froii tlss solid,, The soirefit was illBtilliisi off 
uitier rmihmwii pysBsiire and tas sirup reiaaiaiiig was .iistilled 
ia ft ¥s«iiiaa of i . ' . • . o i-
sure uiisd la tl» mpatltimi,. 
The ciisti3.ied praciuots from scrtli reaetisas irere. aixsd 
ana recllstllled^ Ciicief a praiisarsi of li xm* tlie boiliag paiat 
, tim 
irocliicit was sot all eeatoEe iietlifi srytluroslde as aifferimt 
fm-stieiis of tlMf i 1st ilia ts itsuli siioff Tsryiag iietacficj 
eeataatfl'* 
fJa# jW-Qci.aet ^btelsad woiiM list rei'iise Fetiliiig's soititl<M 
iMtll aftai* It iiiici testi aeifi Jiy-araif-Esd® It gm^ ae 
rediistism iiitti e sefaui-io «lil«ricle , , Ife aeetQim 
t ' 1' ' - ^ 1. 
periodu sf i. 'v *, ',r rediiss 
•pelaliiiS'® soliiticis^ 
tiiat ©aiaiiiatsil. for ssstoae nistliyl i3ry"siis'0slae sieiHsd a 
mtatiQii sf atoilt 458,,.0 ^ 
BOfiiioKs OF A[3.::..foi3b •Msfisi. m m u h j i m m  
a»15ga 25 ••0,t66 4-S7,4 
• - . , 2f i}»91£ m.O 
flMti isi3isipi0s wera asds 'ti]? tD 9,tie cd» iia slilsrcifara^ flis 
rcitatisas were m.{xS'ured lii a tube i»I. 4s.i. loag^ 
Tlie aaaiiiP' iii rasatisji iiiiriag tii© bjclrolFsis at tim 
.aci&lxKie erfislirosiis bf 0*i)S H HCl la latar wea slso 
clstejsliied® T'lae a„aicl r^siovsef Ixilih tlm mtlajyl alsoliol asS %tm 
ixfs'stotm grcHips^ 
fiim QC /-7;, 
0 +1«04§ ' -Hif, 
1& isi»» X.,015 65.1 
30: w • 114.3 
18 lira^ Q^4Sf Si^3 
SO 0.415 26.15 
m , i3.4IS ge,4 
A . t » ia 9^-9S fisi« , - < , 
asasuresas^iits^ A , 1 a. . • e: "1 
s®r¥€ict for tfes readi,iiga of tas soigles of rotutloru 
C,M1S0I iifID WiiQGSE MiAMSlB Qlf .iDSlOlll VS/mXL iiKIlHlOSIDS 
00 g, 'EgO /FOiiM „ Calcu 
grsms ;la fio :lii 
oa?fa c5..sc)2f e.isef 55.fs a.ia i>sa4 e»ii 
0.1412 0.2042 0a03S S43f 8.35 55.14 S,ll 
file laetliescf ecateBt of tlie imrisiis tf-acticjfis of aoetoae 
»fcMjrl srytlirosM/S marled frcjis per ceat iaor*r than tiie 
tSieoretlasl 'imliie to o , * . . . „ , 
Im Aim to soiie di^ietajl acistal aiid th,t lower iraltiss to aaetoiie 
" i ' . ' v _ . '. •' - .. i >' t'lm 
tvBs%i.m. slio'wiag e low mfcthcisy eoiitest alscs 8l:i0«?9(i lissier 
T'CilmtiesB tliss tiiose repsrtsfi abo've for aeetoiie iii-?1j£iyi 
e'rythroiiicte^ - ^ • •/ , ; i-i.. 
staqjle witli •tat 1 Oil, a.ii.6 ©.f approscisisiteiy -tte serj'scl; 
ri. 
Ssispie 
gr«s 
Cale« 
;5 0GH 
0.216? If ^S£ 
17»Sg 
Aci'tAgit gf Mettayi flooijolio HSl 011 Irytltreag Sinifs 
Tlis ©ri-tliroBfi sirtip ay tli© actisii of sseisg- €>11 
f ".f ' . s •' < J ' , Gf try iiiiJttiyl 
alecits,ol eoiitaislEs 0»f5 per •cent HCl^ Jlftar atiKiding st ro-oa 
0 reacitlsa slxtMre gaf©' only 11 
trssa Qt Tm&imtlom. with f@iiilag*s e . • ' ; sa® 
nuiitralisaad sfalciiig with sil-rer aarfeanats. file pr^sijiitatet 
silfer sSsloricie iras filtsrsd*'" Tlie a&lw&m% was .it-yeporaled ciff 
uiicier .rediit-. . .w • - • siiutllisd 
filler tlixsmgiioiit ififcli arystaXis, Hq gs:i"iresit las fmtmA irJaleli. 
iioiild sofaratCi tlie erfstials frcss. tlis oil.® '2tm sejserstios 
•ogtaifiefi fef absorbiisg the oil om a ei&j plats yieMed s fure 
ai; a batli t;oj»j?©r&tm:re of IfO-ISO 
til© ©jM "i;!;!© <listlXlatioii erystela 
f© distiliatsm -?f» prodiiat i?as flasafi la 
scFersl fsys diiriiig iifisii tiase It oeeassa 
goll4 
etlisi 
ra:pl«il|* <la-soiiiJ0issi«d tliat It soiiid not 'm ss'breotscl, rat^cia tfee 
plate ^  
. s of the er/stals sijoirecJ that t!»y were not 
MJtlif'l altxioiifj;!'! they did poBsess t&cs pTcipertlGS 
of a mttsjl glytj-oslc!©» Bia aaalysis of tfiis <}rys»%alliiMJ 
:i?rsdiict liiil 13$ ieter^ 
Allies t!i€> S'lriiw oeiipeaafi ©QBICI iaot l» olataimci aions. 
It "tms Bfeudist islxed 'iJitli tae crfsials whleti safis lip sulir 
10 i?sr total sstQamtf fli© fTsslaly aistilifii 
mlactare gme S0 3:'eati0tlcifi witii Feiiliag's soltjtitiii. 'aritil lifter 
it hat baea ItydroljisA 'by asicl* It ?ild glwe a strong 
reaufillcia of & dilst« lasrauris atiloride solmtiaa* 
lilffereai jai'epe'patiOTs of tilts al3Bd Bsatiijiat-et proclus!} 
wo-iiia JitiTS irer_ Mmtlmxy ooiiteiita^ flie laetter imlms essm-
pared as fclloifs with L ©rytliroBicl® ^  
iietlifl sieeosjfpiaBtosidt3s aaii fiiiggtiiyl aeetal «i:f 4«^-fcjnsyi 
srytiirose# 
4«f 0331^1 
aesexy« i^.; 
• ' ' ^ • lastJifi 
-"-v ' 'v /» , . ' " saiital,' 
r. 
o..iioo o.fiiii • 5i^3s g&as iii.o sa.o 
0.1616 q.simj} ib.m b5.i3 £1.9 
0,2SOS 0.,5419 18.14 iS.lS gl,0 32.0 
fas high. laatfeozy ^ir'aliies proifecl tliafc 
«&s iKJt aainlf iistliyi arft-iiraside ^  flisy 
-i " •; : •. ; I . 
©d tliat for a 
migM' witli fotii? e&r'bsa atoms %'mv& mmt cm tm E»tiioxf .gifoujis 
fcir eae'fi siigaj? liSiOlsetiia^ Tm ialailitj ef tli© siefclioary grotip# 
alffo iBtlioatsil. -fcliat thej? nere ael; preiieiit la a gljoosiciie ftjrm 
a® tliey were iiyarelygsfi svea isc^-e rsadily taaa 
fiiraassiflfe clei'ivati¥0j5^ 
, . > :. ^ t • , .. iiydpolyslii was fcilaiPtd^ 
A. solu'lieii aoB'Ualsiiig a O^MM gr&is smple iras maia up ts 
ac* ill ifater® Its rstsicioa •: .' ir ' .> > ? . .r ^ 
Oxm iirap of soJiGealratsi lifdrosliierio aoicl was tl'teii acifiad aija 
fcii-s <3liiiagss ia rota'Sioa wsrs iBaasKireci® 
KfiiaOLtBIS jm'm&l Of 
fl»» 
© 
15 silit 
so 
a lirs. 
« 
IS « 
its' « 
S3 " 
fo « 
i; 
••0«S8 
O^SfS 
1..024 
lacii 
1.049 
,1.014 
o.fas 
0»'&l34 
0,.64I7 
0^,6-5'? 
la rstjfition ara a 
gf "fells etiiyi tieisi-
^5i.4 
sta 
&g.l 
66,7 
SS,6 
61*.ti 
4f.4 
41,5 
40.3 
393 
let&rI 
iracl OB erapli I isltli tlie 
>ai of adiielifd'S gaisetose 
fl 
- . i 
for tits first foia? 'hmiTB so 
aiier was only 
tlie qiil'ijik ris# 
Midapofafiori of the Bfhy! Hemi-acefa! d AMehydQ-
7'?fCi.9 Penfaacefafe (33) 
— i a  
¥ a y r / 
T/me hrs. 
Rotation Changes on Acid Hydrolysis of For my! 
Bryfhrose Dimethyl Acefa! 
tm e 
aaS rail tii ratsitlou amst lia¥s teea asseirti&Hy aiis so tka 
sds'ajjj soiapoaiKffc* 
fh® soltttlciii a% - ' ^ ^ fTg . 
probably riuB t& iJla© faot that soias o? tae asstliirl groii|j« !ia«l 
'besii iisst fifGsi. tM dlia&thyl l«8¥iiig as tiaprotJisted 
r ' . , v' ^ tO' ttie strong alkalis' After 
aliswliig tiis resation te seatiaiai for two days tlie 
aieoliol soliit;ioii waa fiitoriscl and the resao¥i&ci in a 
•fasiaiiii* Ta© rssidiie 'ifes estrasteci three tlisss iritli warm 
ae«toas« ^flis as&tQm was r&am'md Iji a faamia ana, t!ie sirai) 
ireaaiBiiii; *&e <iist;ilia€ «fi *' . - > , flis pr .-1; 
efetaiaad would iis iorigsr rstote a Allnte riursuir'iii cliisricle 
solaticiE® It aisso dl in tliat 
it metim md solsjfgii an tseoispSBiag rattier fcbaa jrellow* 
aetiOH of ClaKSiaisftsiajifs sm th© elriijs resulttiie fifoia 
fh® oaeiilsiatiofi ©f lairablaal wa® tsstei la ortter tci asiipare its 
iiQtiQB 'wl'ta of al'3olisll?3 HOi# 
0GQt-aisii3||; siraj? wfi.s In & solmion of sliiQro'foria 
eoctisiiiiag tliazcjajetfeaii©* iif'Ser one i&y tii© eiil^srofora, waa 
^•fiporated C3:ff» « '".u • 
laad, was not at fell Ix. . . • 'i. ... ' 
1 .. •. 'V'j' • . ' . , J 
ESsBi£liti«LJlXjja^ 
The crj'stais ijy tiat'; astiGS ef lareiiyi alsofeal 
QOfitairiiiig j m x  oh ttia arabia&l saoiiiiaijlom prcicltist laaa. a 
« 
imltiag poiat oaf' Si»S*J after tming marjsb&lHmii tmm> etlier 
They mB'lt&a wiAlioiit cLseoajp-osiiig and soli-dlfiiai anaiii on 
< s o o l i m g »  ' %  .  *  .  i J e p b O f i i  a n d .  i i y d r s g s c  f ^ .  
liitii tlieoi^et ictil. for a imthjl de0oi£y:p€Jiitosici€i. 
MS-fKCSCT 0? ii£¥iixl iMmtJXimnJTQSIDM 
•. _ . iiip. jfQuxia C.alo ^ 
grasis grass JS oaii jS OGH 
O.lSei 21^0 
, - ^ '... ' f' . " 1 . ' . ^ 
Saaals - HgCI Foiisii. , S-a.ls* 
Jigs; . fic /> 
sase 9.sm 3,.esg 49, ll 8-.4S 46. SS 8,i1 
4«78t &.512 3«St3. 4S.95 
g.437 ll..:495 4.7S4 ' 48. fC 8.S5 
Hota , -<• ® -S'iCaSSi il<»004f|. _ » ^218 
itrrmjswfTOiBT 
' ' ' 1 . ' , - 1' ^ 
erytlsroslae was tiissol' . in 
35 Gf CLl ' '. .-fc® fifter staafilEs 
.. or glsoisl ecetis . •* i-- ^ 
sulfate preolpisataci witli tiie o&lemlatiid aaomit sf bariiui. 
liydroasMe" asliitioE. |45K • ' Ul - • , 
" ^ .'.I. ' ' ' • •' - I- - . I -• r . . . I: 
: • ^ ' c _ , n . 1 ,' " -1 ^ ,• ' 
was iissotiBii isi aleotiol and flie alsolisl was 
ciistilled off is »• -rsMumii.* T}m slrtip rcaaiaian irais dried at 
Cl-
f4 iE a wscumB- over i'sOn^ 
issreasfie s]ais2»iie btit gavcs a stroiag rediistloa in. thiK? cold with 
Fekliiig^s soliitisn# I'liolisia. oiilfiiifoas aeld was ireri' sloifijf 
aol,cireclt Tti© «sj*ftiirese axfeibitei saltarcitetion la winter^ 
*11.0 
•^SQ.5 
(esastaiit I 
OF aiiimiess 
J. «:• 
o . m m  0  1 - 0 * 3 6 5  
24 lirs^ *1*05 
1. Tfm splitting araljliial yielded maiiiXf 
erytiircs© ittsteau of ei"ytl;i:rG'Se., 
S-s, 4«*?oriEji ssrjtliress reaetsa lii ea'altishyae form wlimi 
ring was not vo'luiitariiy forssa... T&lf:. acsspleted tests to 
^ , • massril .lij mi 
aldsiifde sr rj 1»3, l«-4j 1-5, ©r 1-6 rliigg 
ifsi*® p'0ssll5le» It liad b«efi "frsYlcmslj slio-wi tiiirt " 
•fers not, »•/;'' -; 1-5, ana I-IS riags wmr& fo'ssed®. 
3® iiee-fcoae sietlifl arftlifOsicis was jirepeirsd aad iis®4' fis 
m. iiatijafisl frois wMcili to elit-.. i...viitissli;atea erytlijDosa, 
4^ fliii roclmetioB of aeetoljroiao sr&lsiaos^s' fleited, 
feesides diaeetyi ariiMiial aiifl Iriacietyi ara'tsiuos#, e tetra-
asetjrl deis03cy|jeijt0s& disssaliarMe® 
tlmg of 
aralrlBAi ^ i 
Identified in t!i&, forii ef its lacitlijl-
|i| Fisabers I,, Bar.« 20^ ICSf) (1869). 
12} , iu, B©r,, 
• . , . , - . 
C4i J » , Ber., ' 
i&l  Ruff ,  0 . ,  '  .  ^ .  iUj  Ber . ,  S4j ,  1366 i l .SOlK 
i§l Weeriitaia,. E* trar^ aiiisu^ 5f, IB-fli fltlf). 
{?)• Deulofeiig II'aiicl 3©l;tfaj rU J®, J. Qliem® Sea., I9£9j, 2iiS^ 
|Si Deiiiof^ti, ?"*» J. Cihsm» Soa,^ i9S8, 29fS» 
(SI  HcmkBtt^  V®, J"* ia iu  Oliea.  Soe^,  5€,  994 i l§S4U 
(101 Frsittdssbejfg, Bar*^ 65, 168 Cit32), 
111) Coiao'tOB., 3'., aiicI faifroa^ IL L»j 3'.^ Aiiu Sheia^ Sso^^, 56^ 
115'7-S2 Cl934h 
llEj Flsalifsr, aM LaiiSsteiimj*^ Sar^, £§, g549 (1692}, 
s 5 j  s 6 3 ( )  ( 1 9 0 ^ 1 .  
114) FantQU:^ Mi,, J.. Ho J aiiii Jaalci50»B.j iL ^ 75, I 
> . .. i^- G., aaa Slloer, P., '••. r. ^ i-V,:: { 
, V,., payaiol. Oliea. j Sl^ 
. • , - . • XSj S0& (lUOB) ^ 
, ^ 17, gfCX {1.909}^ 
. . 0. S., I. ^ . , , 
{ 2 0 ]  d e t i l a f e i i ,  .  
I Si J iissiimr, K,, Bei'^jiaaas, M«, 33.6 BQiiotU, H., Ber, ^  53^ 
5C5§ llfEOl. 
.', ,, , J o4, i38 iimi'u 
\l;3) j^iirfcln, C^, < . . . _ .j\ 
' l> g. J. . J 
i2&) Bi-ifei, P , ,^iai*3-sa>ii8^gel^ iU j and Soiiiais, 3ep.,. 64., 
.  -  .  ,  •>'  • > '  M65-? 11934} ^ 
|se| aisftesl, F.s aiici Stjslcfllllj, itoii., SOB, ©S-SS fl95SK 
C29| Ls-^Biie^ F- J. Biol. Olissi., fit, ifS ( 1 9 S 1 ) .  
i S Q )  lirigl, F., Ber«., 65, iSSl CiSSCi). 
151J = - I'-. ^ ' (1929)« 
J* iaii^ ateii* Ses^i, S3, 8«iS4-f3 {1®30K 
. , iaa. GMm» Sos., 33^ « C19S1J, 
(Ml SelirkUj M»t aad Ber®» 60^ . |19S?) « 
135} iaid9rs0ii.» eM Saiiis, Organic Syiitli©a-es, fol, 
fill, u* iS^ Jcibii files' 
fS&) IMimjiheismr., I., aiici Jung, 1,., 13«iv, 60, 1M2 (Ir' f , 
f S f l  f i s o h e ? ^  j S , ,  a i i i  A i ^ i a s t r e i i g ,  ' K .  5 ' . ^  B e i r . ,  5 4 ,  2 S 8 5  f i S O l ) .  
tSS) FiiScliei?, 44^ iSiS {IfllK 
(59)  Mii ismif  Q" S^-t  Bar ,  Staaclarf iSj  Bmll* 21^,  241-^S6<I | i ,926K 
. J<, Biol.!, Oh-eia.:^, 33/, 809 
i l 9 8 § i .  
i 4 l }  I t u a s Q U ^  C s  S . «  J  m i i  D a l e ,  J »  ] C « ,  ^  4 0 ,  
euE-7 ii9xe), 
1441 Brlgl, - i . -  . J  ;  .  
I , .. -, tf® .i;&» '- - E6u 1914 "i » 
